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In recent years the interest in self-healing concrete has been growing and with it the research 
output. Although a lot of tests have already been carried out by different international labs [1] 
it is often difficult to compare results, as no Standard methods are yet available and there are a 
lot of factors which can influence the healing behaviour [2], In the framework of the EU COST 
Action CA 15202 six different Round Robin Tests are running to evaluate test methods to assess 
the efficiency of self-healing concrete. Each test focusses on a different healing mechanisms. 
Round Robin Test 5 (RRT5), which is discussed here, focusses on self-healing concrete with 
macrocapsules. In total 6 labs participated in RRT5: Ghent University, Politecnico di Torino, Riga 
Technical University, Cracow University of Technology, Cambridge University, and KU Leuven.
MATERIALS AND METHODS
Unreinforced mortar specimens (40x40x160 mm2 3) were made with a cast-in hole (0 5 mm) 
positioned with its centre 1.5 cm from the bottom side. Two series were prepared: a reference 
REF series and a self-healing CAPS series. The CAPS series had 2 glass capsules (0 3.35 mm) filled 
with polyurethane which were positioned under the cast-in hole. After curing, one side of the 
hole of the specimens was slightly enlarged and provided with a tube in order to connect the 
specimen to the water flow setup. The other side of the hole was sealed using silicone. 
Additionally, a Carbon Fibre Reinforced Polymer (CFRP) laminate was glued on the top side of 
the specimens using epoxy resin. At an age of 14 days the specimens were cracked in a three- 
point bending setup. The CFRP laminate at the top did not act as reinforcement but guaranteed 
that the two halves of the specimens remained connected upon crack formation. However, due 
to the lack of tensile reinforcement, the crack between the two halves of the specimens was too 
big. To reduce the crack width a screw jack was mounted on the bottom of the specimens which 
allowed the application of a force to push both halves of the specimens back together. By 
iteratively applying more force and measuring the crack width, the desired crack width of 285- 
315 pm at the bottom side could be reached with a good accuracy in most specimens.
To evaluate the permeability of the CAPS specimens, relative to the REF series, a water 
permeability test [3] was carried out. The specimens were connected to a water reservoir at a 
height of 50±2 cm using the pre-inserted tube in the cast-in hole. Water leaking out of the 
specimens through their crack was captured in a container which was mounted on an electronic 
balance which recorded the weight in function of time. The weight was recorded for a minimum 
of 6 min out of which an average water flow Q could be determined in g/min. Out of the mean 
water flow of the REF specimens Qref and the mean water flow of the CAPS specimens Qcaps it is 
then possible to calculate the sealing efficiency SE: SE = (Qref - Qcaps)/ Qref-
2nd PhD Students and ECI meeting - DurabUity challenges in concrete with self-healing/repair technology
University of Minho, Guimaraes, Portugal, March, 9th - 10th 2020
EUROPEAN COOPERATION 
IN SCIENCE S TECHNOLOGY
COST CA15202 SARCOS 
Self-healing As preventive Repair
OF CONCRETE STRUCTURES
RESULTS
The water flow results obtained by the different labs are given in Table 1. Despite the relatively 
high means of lab 2, the obtained sealing efficiency SE is comparable to that of lab 1 and lab 6. 
Lab 4 and lab 5 have significantly lower; respectively higher, SE results. This can be explained by 
variations on the outflow of the polyurethane. Additionally, lab 4 had less REF specimens to test. 
LabB obtained a Qcaps which is comparable to the other labs, butthe results of Q^Fare diverging, 
most likely due to a slightly deviating test procedure. This resulted in a diverging SE compared 
to the other labs.
Table 1: Mean results of the water flow test of the 6 participating labs
Qref (g/min) Qcaps (g/min) SE
Lab 1 69 39 44%
Lab 2 108 54 50%
Lab 3 34 45 -33%
Lab 4 51 42 17%
Lab 5 61 17 73%
Lab 6 82 48 41%
The methods and results which are presented here are only part of a larger investigation of 
RRT5, which also includes water absorption tests on concrete prisms, as well as a study on the 
outflow of healing agent from the capsules. Currently, additional tests are being executed to 
eliminate any possible inconsistencies, after which a recommendation for the testing of self- 
healing concrete (with macrocapsules) will be published.
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